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(54) Cell selecting system and method thereof in radio communication network 



(57) In a cell selecting system and a method thereof 
in a radio communication network, a forward BCCH is 
constructed to contain, in each time slot of a frame, both 
a FCCH bit pattern and a SCH bit pattern. The method 
includes measuring the reception power of a forward 
BCCH transmitted from each cell, while detecting a 
FCCH bit pattern and a SCH bit pattern from a time slot 
of the forward BCCH and demodulating the detected bit 
patterns. The cell synchronization can be performed by 
using the demodulated information of the selected cell. 
Accordingly, the cell selection time and the processing 
load of the mobile terminal can be reduced. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a mobile com- 
munication network, and in particular to a cell selecting 
system and a method thereof In a radio communication 
network. 

2. Description of the Background 

[00021 In general, a radio communication system 
such as a GPRS (general packet radio service) and a 
GSM (global system for mobile communications), etc. 
guarantees continuous Internet contact at a high data 
transmission speed to mobile terminals and computer 
users. 

[0003] In a channel usage method of the radio com- 
munication system, a channel is used after mapping a 
logical channelto a physical channel such as a RF (radio 
frequency) channel, a TDM A (time division multiple ac- 
cess) frame and a time slot, etc. There are a TCH (traffic 
channel), a control channel, etc. in the logical channel. 
The TCH is for transmitting user data, and the control 
channel is for transmitting control signal information. 
[0004] A broadcast control channel (BCCH) is one of 
the known control channels. The BCCH is a pointto mul- 
ti-point forward single direction channel and is used for 
information notification to plural mobile terminals. All 
mobile terminals are required to receive the BCCHs 
from cell base stations before a network contact can be 
made. 

[0005] Figure 1 illustrates a construction of a forward 
BCCH generated by a ceil base station and used in a 
general radio communication system. 
[0006] As depicted in Figure 1 , the BCCH consists of 
frames, and each frame consists of eight (8) time slots. 
The BCCH includes a FCCH (frequency correction 
channel) frame 1 0 and a SCH (synchronization channel) 
frame 12. The FCCH frame 10 and the SCH frame 12 
abut each other. The FCCH frame 10 generally carries 
information to perform frequency connection of a mobile 
terminal. The SCH frame 12 provides the mobile termi- 
nal with information it needs for its initial synchronization 
with a network. 

[0007J As shown, the FCCH frame and the SCH frame 
respectively always have a FCCH bit pattern and a SCH 
bit pattern at a first time slot (time slot 0). The rest of the 
time slots (time slots 1 ~7) of the FCCH frame and the 
SCH frame are not used and have pre-determined bit 
patterns known as dummy burst. 
[0008] Although the not-used time slots exist in each 
frame of the BCCH, the output power of the BCCH chan- 
nel is always maintained uniformly regardless of a time 
slot in order to make it possible for a mobile terminal to 
select any time slot during a reception power measure- 



ment operation of the BCCH channel monitoring proc- 
ess. 

[0009] A cell selecting method of a mobile terminal us- 
ing the above-discussed general BCCH will be de- 
5 scribed. In general, when a mobile terminal is powered- 
on, the mobile terminal has to select a usable cell. Then 
the mobile terminal searches for cells around the select- 
ed cell periodically or sequentially, so that it can select 
a new cell as needed (e.g., as the mobile terminal is 
10 moved or in a handover process). 

[0010] Figure 2 Is a flow chart illustrating a general 
cell selecting method of a conventional mobile terminal 
using the general BCCH of Figure 1 . Referring to Figure 
2, in order for a mobile terminal to select a cell in the 
1 5 early stage, the mobile terminal monitors sequentially 
the BCCH of each of plural cells nearby as shown at 
. step S11. Here, each cell base station transmits its 
BCCH. Then the mobile terminal measures the recep- 
tion power of the BCCH of each of the monitored plural 

20 cells and identifies pertinent cells having the reception 
power not less than a certain size as shown at step S1 3. 
[0011] Afterward, the mobile terminal once again 
monitors the BCCHs of the identified cells in the order 
of the reception power level size as shown at step S1 5. 

25 Then it accesses, stores and demodulates sequentially 
(in the order of the reception power level si2e) a FCCH 
bit pattern and then a SCH bit pattern from each of the 
monitored BCCHs as shown at step S17. The mobile 
terminal obtains timing information from the SCH bit pat- 
so tern demodulation. 

[001 2] Then the mobile terminal selects an appropri- 
ate cell from the identified cells based on their reception 
power measurements (i.e., the strength of signals re- 
ceived from the cell base stations) and restores SI (sys- 

35 tern information) from the timing information obtained 
from the SCH bit pattern demodulation of the BCCH of 
the selected appropriate cell as shown at step S19. 
[0013] For a reselection of a cell or a selection of a 
new cell, the above-described cell selection method of 

40 Figure 2 is repeated. 

[0014] In the cell selection method, however, afterthe 
mobile terminal measures the BCCH reception power 
of cells, there is no guarantee that the mobile terminal 
accurately accesses a first time slot (time slot 0) of the 

45 FCCH (and/or SCH) frame of the BCCH of a pertinent 
cell. Since the FCCH and SCH bit patterns are stored 
only at time slot 0 of the corresponding frame, there is 
a high probability that the mobile terminaJ will access 
other time slots (time slots 1 -7) first when it is time to 

so access the FCCH/SCH bit patterns. 

[0015] Accordingly, in the above-described cell se- 
lecting method, the mobile terminal first must measure 
the reception power of the BCCHs of multiple cells, and 
then must re-monitor the BCCHs of certain pertinent 

55 cells in the order of the size of reception power to locate 
and detect a first time slot having a FCCH bit pattern 
and a first time slot having a SCH bit pattern, of the 
frames of each pertinent cell. Thus, certain cells are 
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monitored repeatedly in time by the mobile terminal. 
[001 6] Because the same ceils are monitored repeat- 
edly (i.e., to measure the reception power of BCCHs and 
to access and demodulate FCCH bit patterns and SCH 
bit patterns of the BCCHs), a longer cell synchronization 
time Is consumed, and accordingly a cefl selecting time 
is prolonged undesirably. 

[0017} In addition, in the above-described cell select- 
ing method, by monitoring the BCCHs of the same cells 
repeatedly, a processing load of the mobile terminal is 
Increased greatly. 

SUMMARY OF THE INVENTION 

[001 8] in order to solve the above-mentioned prob- 
lems, it is an object of the present invention to provide 
a cell selecting system and a method thereof in a radio 
communication network, which perform a reception 
power measuring operation and a forward channel de- 
modulation operation simultaneously, so as to reduce a 
cell selection time and a cell rese lection time by elimi- 
nating duplication in monitoring the forward channel. 
[001 9] It is another object of the present invention to 
provide a cell selecting system and a method thereof in 
a radio communication network, which are capable of 
reducing a cell selection time by processing the meas- 
urement of the reception power of a forward BCCH and 
the demodulation of a FCCH bit pattern and a SCH bit 
pattern of the BCCH, simultaneously. 
[0020] It is yet another object of the present invention 
to provide a cell selecting system and a method thereof 
in a radio communication network, which are capable of 
selecting a ceil without having to repeatedly monitor the 
forward BCCH of the same pertinent celi(s) by con- 
structing each time slot of one or more frames of the 
forward BCCH to have both a FCCH bit pattern and a 
SCH bit pattern therein. 

[0021] It is still another object if the present invention 
to provide a cell selection system and method which 
overcome probfems and limitations associated with the 
related art 

[0022] In order to achieve the above-mentioned ob- 
jects, an embodiment of the present invention is directed 
to a cell selecting system in a radio communication net- 
work, the system comprising: at least one device which 
broadcasts a forward broadcast control channel 
(BCCH); and a mobile terminal which measures a re- 
ception power level of the forward BCCH and demodu- 
lates certain data bit patterns contained in the forward 
BCCH, simultaneously, so as to select an appropriate 
cell. 

[0023] In order to achieve the above-mentioned ob- 
jects, an embodiment of the present invention Is directed 
to a mobile terminal which receives a forward broadcast 
control channel (BCCH) from at least one cell, and 
measures a reception power level of the forward BCCH 
while demodulating certain data bit patterns contained 
in thelorward BCCH, so as to select an appropriate cell. 



[0024] In order to achieve the above-mentioned ob- 
jects, an embodiment of the present invention Is directed 
to a forward channel demodulation method of a cell se- 
lecting system in a radio communication network, the 

5 method comprising: monitoring a forward channel; and 
measuring a reception power level of the forward chan- 
nel and demodulating certain bit patterns contained in 
the forward channel, simultaneously. 
[0025] In order to achieve the above-mentioned ob- 

10 jects, an embodiment of the present invention is directed 
to a cell selecting method usable In a radio communica- 
tion network, the method comprising: receiving a for- 
ward channel from each celi; measuring a reception 
power of the received forward channel while accessing 

15 and demodulating data bits from the forward channel of 
a pertinent cell; and selecting a cell having the greatest 
power reception based on the measured reception pow- 
er and performing a cell synchronization with the select- 
ed cell on the basis of the demodulated data bits. 

20 [0026] In order to achieve the above-mentioned ob- 
jects, an embodiment of the present Invention is directed 
to a method of obtaining at least one of a frequency cor- 
rection channel (FCCH) bit pattern and a synchroniza- 
tion channel (SCH) bit pattern from a control channel, 

25 the method comprising: accessing any one of time slots 
of a certain frame of the control channel and thereby 
obtaining said at least one of the FCCH and SCH bit 
patterns. 

[0027] In order to achieve the above-mentioned ob- 
30 jects, an embodiment of the present invention isdirected 
to a forward channel usable In a radio communication 
network, comprising at least one frame having a plurality 
of time slots per frame, each of the time slots having 
therein both a frequency correction channel (FCCH) bit 
35 pattern and a synchronization channel (SCH) bit pat- 
tern. 

[0028] These and other objects of the present inven- 
tion will become more readily apparent from the detailed 
description given hereinafter. However, it should be un- 

40 derstood that the detailed description and specific ex- 
amples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since var- 
ious changes and modifications within the spirit and 
scope of the invention will become apparent to those 

^5 skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The accompanying drawings, which are in- 
50 eluded to provide a further understanding of the Inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the invention. 
55 [0030] in the drawings: 

Figure 1 illustrates a structure of a forward BCCH 
used in a general radio communication system; 



3 



5 



EP13S3 471 A2 



6 



Figure 2 is a flow chart illustrating a general cell se- 
lecting method of a mobile terminal using a BCCH; 
Figure 3 illustrates a structure of a forward control 
channel in accordance with an embodiment of the 
present invention; s 
Figure 4 illustrates an example of a mobile commu- 
nication system according to an embodiment of the 
present invention; and 

Figure 5 is a flow chart Illustrating a cell selecting 
method of a mobile terminal in accordance with an io 
embodffnent of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

[0031 J Hereinafter, the preferred embodiments of the 
present invention will be described with reference to ac- 
companying drawings. 

[0032] In the embodiments of the present invention, 
any unnecessarily detailed explanation obscuring the %> 
purpose of the present Invention will be abridged. 
[0033] Figure3 illustrates a structure of a forward con- 
trol channel as an example in accordance with an em- 
bodiment of the present invention. This structure of the 
forward control channel is used by cell base stations or zs 
other transmitting devices to propagate their corre- 
sponding forward control channel to mobile terminals or 
other receiving devices. 

[0034] As depicted in Figure 3, a forward BCCH in- 
cludes one or more frames where at least one FCCH bit 30 
pattern and at least one SCH bit pattern exist in at least 
one of the frames. In more detail, a frame of the forward 
BCCH has 8 time slots (time slots 0-7), and each of the 
8 time slots have both the FCCH bit pattern and the SCH 
bit pattern therein. In this example, it is possible have a & 
FCCH bit pattern of '0' bits and a SCH bit pattern of only 
information bits. In other examples, a frame of the for- 
ward BCCH may have a different number of time slots 
where each of these time slots carry both the FCCH bit 
pattern and the SCH bit pattern therein. *o 
[0035] A cell selecting method of a mobile terminal by 
using the forward BCCH of Figure 3 according to an em- 
bodiment of the present invention will be described by 
referring to Figures 4 and 5. Figure 4 is an example of 
a simplified view of a mobile communication system ac- 
cording to an embodiment of the present invention, and 
Figure 5 Is a flow chart illustrating a cell selecting meth- 
od of a mobile terminal in accordance with an embodi- 
ment of the present invention. The method of Figure 5 
is implementable In the system of Figure 4 or any other so 
suitable system. 

[0036] In a radio communication network, base sta- 
tions 1 6 of nearby cells 1 8 as shown in Figure 4 propa- 
gate their own forward BCCH to a mobile terminal 14. 
The BCCHs from the base stations 1 S have the structu re & 
as shown in Figure 3. The mobile terminal 1 4 has known 
components and configurations, except for any modifi- 
cations thereto to implement the present invention. 



Such modifications can be mplemented by one skilled 
In the art using existing techniques. 
[0037] Referring to Figure 5, to select an appropriate 
cell among the cells 18, the mobOe terminal 14 in the 
power-on state monitors the BCCHs of plural nearby 
cells in order to perform an early cell selection as shown 
at step S21. The mobile terminal 14 measures the re- 
ception power of the BCCH from each of the monitored 
plural cells. At the same time, the mobile terminal 14 
accesses and stores a FCCH bit pattern and a SCH bit 
pattern both from a single time slot of each of the mon- 
itored BCCHs, and demodulates the stored FCCH bit 
patterns and SCH bit patterns separately as shown at 
step S23. That is, the mobile terminal 14 measures the 
reception power of the BCCHs and simultaneously ac- 
cesses and demodulates the FCCH and SCH bit pat- 
terns from the BCCHs. 

[0038] Herein, not only the first toe slot of a pertinent 
frame of the forward BCCH of each monitored cell has 
the FCCH bit pattern and the SCH bit pattern, but all 
time slots of the pertinent frame of the forward BCCH of 
each monitored cell each have both a FCCH bit pattern 
and a SCH bit pattern therein. Thus, it is possible to ob- 
tain both a FCCH bit pattern and a SCH bit pattern by 
accessing any one time slot of the pertinent frame of the 
forward BCCH. 

[0039] Then at step 25, the mobile terminal 1 4 selects 
a cell having the greatest reception power level based 
on the size of the measured reception power of the 
BCCHs. The mobile terminal 14 restores SI of the se- 
lected cell by using the timing Information obtained from 
the demodulated SCH bit pattern of the BCCH of the 
selected cell. This completes the cell selection method. 
[0040] For a cell reselection process, the same oper- 
ation of Figure 4 Is performed. 
[0041] The present Invention has the following advan- 
tages. 

[0042] In the present invention, by having both a 
FCCH bit pattern and a SCH bit pattern in each of the 
time slots of a frame (or frames) of a forward BCCH, a 
mobile terminal can detect both a FCCH bit pattern and 
a SCH bit pattern instantly only by accessing any one 
time slot of theframe of the forward BCCH. This ensures 
that the mobile terminal always and instantaneously ob- 
tains accurately the FCCH and SCH bit patterns as 
needed and reduces the time needed to obtain the 
FCCH and SCH bit patterns from the BCCH. 
[0043] Further, because a mobile terminal can detect 
both a FCCH bit pattern and a SCH bit pattern instantly 
only by accessing any one of the time slots of the frame 
of the BCCH, it is possible to perform this bit pattern 
detection operation and the demodulation of the FCCH 
and SCH bit patterns while the mobile terminal meas- 
ures the reception power of the pertinent time slot Ac- 
cordingly, there Is no need to monitor the BCCH of the 
same cell(s) repeatedly. This decreases the processing 
load of the mobile terminal greatly. 
[0044] Moreover, by processing the measurement of 
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the reception power level of each forward BCCH and 
the demodulation of a FCCH bit pattern and a SCH bit 
pattern simultaneously, a mobile terminal can be quickly 
synchronized with the selected cell. Accordingry, the 
present invention reduces greatly the cell selection time 5 
and the cell reselection time. 
[0045] The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and ail such 10 
modifications as would be obvious to one skilled in the 
art are intended to be Included within the scope of the 
following claims. 

15 

Claims 



monitoring a forward channel; and 
measuring a reception power level of the for- 
ward channel and demodulating certain bit pat- 
terns contained in the forward channel, simul- 
taneously. 

7. The method of claim 6, wherein, in the monitoring 
step, each time slot of a frame of the forward chan- 
nel includes the certain bit patterns. 

8. The method of claim 6, wherein, in the monitoring 
step, the forward channel is a forward broadcast 
control channel (BCCH), and the certain bit patterns 
Include a frequency correction channel (FCCH) bit 
pattern and a synchronization channel (SCH) bit 
pattern. 



1. A cell selecting system in a radio communication 
network, the system comprising: 

at least one device which broadcasts a forward 
broadcast control channel (BCCH); and 
a mobile terminal which measures a reception 
power level of the forward BCCH and demod- 
ulates certain data bit patterns contained in the 
forward BCCH, simultaneously, so as to select 
an appropriate cell. 

2. The system of claim 1 , wherein the mobile terminal 
accesses any one of time slots of a pertinent frame 
of the forward BCCH to demodulate the certain data 
bit patterns, each time slot of the pertinent frame of 
the forward BCCH including both a frequency cor- 
rection channel (FCCH) bit pattern and a synchro- 
nization channel (SCH) bit pattern therein. 

3. The system of claim 1 , wherein the device is a base 
station in the radio communication network. 

4. A mobile terminal which receives a forward broad- 
cast control channel (BCCH) from at least one cell, 
and measures a reception power level of the for- 
ward BCCH while demodulating certain databitpat- 
tems contained in the forward BCCH, so as to select 
an appropriate cell. 

5. The mobile terminal of claim 4, wherein the mobile 
terminal accesses any one of time slots of a perti- 
nent frame of the forward BCCH to demodulate the 
certain data bit patterns, each time slot of the per- 
tinent frame of the forward BCCH including both a 
frequency correction channel (FCCH) bit pattern 
and a synchronization channel (SCH) bit pattern 
therein. 

B. A forward channel demodulation method of a cell 
selecting system in a radio communication network, 
the method comprising: 



9. A cell selecting method usable in a radio communi- 
cation network, the method comprising: 

20 

receiving a forward channel from each cell; 
measuring a reception power of the received 
forward channel while accessing and demodu- 
lating data bits from the forward channel of a 
25 pertinent cell; and 

selecting a cell having the greatest power re- 
ception based on the measured reception pow- 
er and performing a ceil synchronization with 
the selected cell on the basis of the demodulat- 
ed data bits. 

10. The method of claim 9, wherein the forward channel 
Includes a forward broadcast control channel 
(BCCH), and the data bits include a frequency cor- 

35 rection channel (FCCH) bit pattern and a synchro- 
nization channel (SCH) bit pattern, 

11. The method of claim 10, wherein each time slot of 
a frame of the forward BCCH contains therein the 

40 FCCH bit pattern and the SCH bit pattern. 

12. The method of claim 9, wherein the accessing and 
demodulating step comprises: 

45 detecting a frequency correction channel 

(FCCH) bit pattern and a synchronization chan- 
nel (SCH) bit pattern from the forward channel 
and storing the detected bit patterns; and 
demodulating the stored SCCH bit pattern and 

so SCH bit pattern separately. 

13. The method of claim 12, wherein the detecting step 
includes accessing any one time slot of a certain 
frame of the forward channel to detect the FCCH bit 

55 pattern and the SCH bit pattern. 

14. A method of obtaining at least one of a frequency 
correction channel (FCCH) bit pattern and a syn- 
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chronization channel (SCH) bit pattern from a con- 
trol channel, the method comprising: 

accessing any one of time slots of a certain 
frame of the control channel and thereby ob- s 
tainlng said at least one of the FCCH and SCH 
bit patterns. 

15. The method of claim 14, wherein both the FCCH 
and SCH bit patterns are obtained by accessing any 10 
one of the time slots. 

16. A forward channel usable in a radio communication 
network, comprising at least one frame having a 
plurality of time slots per frame, each of the time 15 
slots having therein both a frequency correction 
channel (FCCH) bit pattern and a synchronization 
channel (SCH) bit pattern. 

17. The forward channel of claim 16, wherein the for- so 
ward channel is a forward broadcast control chan- 
nel (BCCH). 

18. The forward channel of claim 16, wherein each 
frame includes 8 time slots. 2S 
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